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The reactions of 2, 3-dihyd~othiazolo- (I) and 2, 3-dihydrothiazino-1, 
3-[2, 3-b]benzthiazolium chlorides (II) with water, aqueous sodium hy- 
droxide, aqueous alcoholic ammonia, and hydrazine hydrate are inves- 
tigated. Excess alcoholic potassium hydroxide cleaves I and II to o-(w- 
mercaptoalkylamiuo)thiophenols, condensation of which with acetyl 
chloride followed by treatment of the reaction products with potassium 
iodide gives 2-methyl-3-(w-mercaptoalkyl)benzthiazolium iodides. A 
series of dyes is prepared from these compounds. 

We p r e v i o u s l y  d e s c r i b e d  a method  of p r e p a r i n g  2, 3-  
d i h y d r o t h i a z o l o -  (I) and 2, 3 - d i h y d r o t h i a z i n o - 1 ,  3-[2,  3-  
b ] b e n z t h i a z o l i u m  sa l t s  (II) [2]. 

I n = 2 ,  II n = 3  ]1| 

The s t r u c t u r e  of t he se  compounds  c l o s e l y  r e s e m b l e s  
that  of 2 - a l k y l m e r c a p t o b e n z t h i a z o l e  (III). It might  be 
expec t ed  that  they  would a l so  exhib i t  c l o s e l y  s i m i l a r  
c h e m i c a l  p r o p e r t i e s .  It was f i r s t  and f o r e m o s t  of in-  
t e r e s t  to i nves t iga t e  nuc leoph i l i c  subs t i tu t ion .  A l a r g e  
pos i t i ve  c h a r g e  at c a rbon  a tom 2 in compound III g ives  
r i s e  to c o n s i d e r a b l e  m o b i l i t y  of the a l k y l m e r c a p t o  
group.  Hence t r e a t m e n t  of these  compounds  with co ld  
w a t e r  o r  co ld  aqueous  a l k a l i e s  c a u s e s  t hem to r e a d i l y  
p a s s  o v e r  to the c o r r e s p o n d i n g  N - a l k y l b e n z t h i a z o l o n e s  
[3]; with h y d r a z i n e  h y d r a t e  they  f o r m  h y d r a z o n e s  o r  
a z i n e s  [4]; and with q u a t e r n a r y  s a l t s  of 2 - m e t h y l  sub-  
s t i tu t ed  n i t rogen  r ing  compounds ,  o r  k e t o m e t h y l e n e  
compounds ,  III g ives  po lyme th ine  dyes  [5]. W h e n b o i l e d  
with e x c e s s  e thano l i c  p o t a s s i u m  hydrox ide ,  s a l t s  of III  
we re  c l e a v e d  to o - ( a l k y l a m i n o ) t h i o p h e n o l s  [5] and so 
on. T h e s e  r e a c t i o n s  a r e  a c c o m p a n i e d  by  sp l i t t i ng  off 
of f r ee  a l k y l m e r c a p t a n s .  It is  not d i f f icu l t  to see  that  
r e a c t i o n  of compounds  I and II with nuc leoph i l i c  r e -  
agen t s  wi l l  not g ive  r i s e  to a l k y l m e r c a p t a n s ,  but the 
c o r r e s p o n d i n g  N - ( c c - m e r c a p t o a l k y l )  d e r i v a t i v e s .  

In the p r e s e n t  p a p e r  the r e a c t i o n s  of s a l t s  I and II 
with aqueous  sod ium hydrox ide ,  e x c e s s  e thano l i c  po-  
t a s s i u m  hydrox ide ,  a m m o n i a ,  and h y d r a z i n e  h y d r a t e  

a r e  i nves t i ga t ed .  

*For  P a r t  V see  [1] 
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Unlike 2, 3, 4, 5 - t e t r a h y d r o t h i a z o l o [ 2 ,  3 - b ] t h i a z o -  
l ium c h l o r i d e  which is  h y d r o l y z e d  even at r oom t e m -  
p e r a t u r e  [7], c h l o r i d e s  I and II r e s i s t  h y d r o l y s i s  at 
r o o m  t e m p e r a t u r e  fo r  r a t h e r  a long t ime .  It is  of 
i n t e r e s t  to note that  a r e c e n t l y  s y n t h e s i z e d  [8] a r o -  
m a t i c  s y s t e m  of a s i m i l a r  type r e s i s t s  a lka l ine  h y d r o l -  
y s i s ,  and that  the UV s p e c t r u m  of a 0.01 M solu t ion  
of 3, 5 - d i m e t h y l t h i a z o l o [ 2 ,  3 - b ] t h i a z o l i u m  p e r c h l o r a t e  
is  unchanged  a f t e r  18 h r .  However  hea t ing  I and II 
wi th  w a t e r  at  ~100~  ~ C l eads  to the i so l a t i on  of 
compounds  g iv ing  IR s p e c t r a  with a bso rp t i on  bands  at 
2550-2560  c m  - j  be long ing  to the SH va l ence ,  and at 
1665-1670  c m  -1 be long  to the CO va l ence  v i b r a t i o n s  
in amide .  Like  o r d i n a r y  m e r c a p t o  compounds ,  c o m -  
pounds  IV and V a r e  r e a d i l y  ox id i zed  by oxygen of the 
a i r  o r  hydrogen  p e r o x i d e ,  to d i s u l f i d e s  VI and VII, 
which we a l so  s y n t h e s i z e d  by  t r e a t i n g  I and II with 
aqueous  so lu t ions  of sod ium hyd rox ide .  In the 1500-  
1800 cm-1  reg ion ,  the IR s p e c t r a  of t h e s e  d i s u l f i d e s  
a r e  i d e n t i c a l  with those  of IV and V (bands at 1590 and 
1665 c m  -1, the l a t t e r ,  both for  IV and V, a s s i g n e d  to 
a m i d e  C----O), but  a s  was  to be expec t ed ,  no SH a b s o r p -  
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t i on  b a n d s  w e r e  o b s e r v e d .  C o n c e n t r a t e d  a q u e o u s  a m -  
m o n i a  a c t s  l ike  a q u e o u s  s o d i u m  h y d r o x i d e ,  bu t  in 

e t h a n o l  t he  f i n a l  r e a c t i o n  p r o d u c t s  a r e  the  a m i n e s  VIII 
and  IX ,  w h o s e  LR s p e c t r a  h a v e  a 1 5 0 0 - 1 8 0 0  e m  -1 r e -  
g ion  p o r t i o n  d i f f e r i n g  f r o m  t h e  s p e c t r a  of t he  p r e c e d i n g  

c o m p o u n d s .  One of t he  b a n d s ,  1 6 6 5 - 1 6 7 0  c m  -~ and  
1612 c m  -1 ( h u m p )  c a n  b e  a s s i g n e d  to t he  C = N  g r o u p ,  
a n d  b a n d s  3 2 2 0 - 3 2 2 5  and  3310 c m  -~ in VIII  a n d  

c m  - I  in IX c a n  be  a s s i g n e d  to t he  NH b a n d  3200 
v a l e n c e .  

Due to t he  h i g h  r e a e t i v i t i e s  of c h l o r i d e s  I and  II, 
on the  one  h a n d ,  and  t h a t  of h y d r a z t n e  h y d r a t e  on t he  

o t h e r ,  i t  w a s  no t  p o s s i b l e  to  s t op  the  r e a c t i o n  a t  the  
h y d r a z o n e  s t a g e ,  d e s p i t e  c h a n g e  in o r d e r  of a d d i t i o n ,  

and  u s e  of a u n i t  m o l a r  r a t i o  of the  r e a c t a n t s .  Only  
the  a z i n e s  X and  XI,  w i t h  f r e e  m e r c a p t o  g r o u p s ,  w e r e  
i s o l a t e d  f r o m  the  r e a c t i o n  p r o d u c t s .  T h e  a z i n e s  s h o w e d  

low s o l u b i l i t i e s  on h e a t i n g  in s e v e r a l  o r g a n i c  s o l v e n t s  

f o r  t h e m .  T h e i r  IR s p e c t r a  s h o w e d  b a n d s  at  2535 a n d  
2475 c m  -1 f o r  SH, and  two  b a n d s  1575 and  1600 c m  -1 

in t he  1 5 0 0 - 1 8 0 0  c m  -1 r e g i o n ,  one  of w h i c h  c a n  b e  a s -  

s i g n e d  to  C-----N v a l e n c e  v i b r a t i o n s ,  a s  in the  c a s e s  of  
VIII  and  IX. 

T r e a t m e n t  of s a l t s  I and  II w i t h  a 9 - f o l d  e x c e s s  of  

a q u e o u s  a l c o h o l i c  KOH l ed  to  s m o o t h  c o n v e r s i o n  to 

o - [ w - m e r c a p t o e t h y l ( p r o p y l ) a m i n o ] t h i o p h e n o l s  XII  a n d  

XIII)  w h i c h ,  l i ke  a l l  c o m p o u n d s  of t h a t  type ,  c a u s e  b a d  

d e r m a t o s e s  [6]. 

T h e  I l l  s p e c t r a  of XII  and  XIII  h a v e  b a n d s  a t  2 5 2 5 -  

2565 e m  -1 b e l o n g i n g  to SH, and  b a n d s  a t  3385  c m  -1, 
b e l o n g i n g  to  NH. R e a c t i o n  of  XII  and  XIII  w i t h  a c e t y l  

c h l o r i d e  w o u l d  b e  e x p e c t e d  to g ive ,  a s  p e r  e q u a t i o n  A 

[9], 2 -  m e t h y l - 3 - [  w- m e r c a p t o e t h y l ( p r o p y l ) ] b e n z t h i a z o -  

l i u m  s a l t s  X I V  and  X V  bu t  the  p o s s i b i l i t y  of r e a c t i o n  

p r o c e e d i n g  a s  p e r  e q u a t i o n  B, to  g i v e  2 - m e t h y l - 3 - ( o -  

m e r c a p t o p h e n y l ) t h i a z o l i u m  ( t h i a z i n i u m )  s a l t s  XVI  i s  

n o t  e x c l u d e d .  C o m p o u n d s  XII  and  XIII  r e a c t e d  r e a d i l y  

w i t h  a c e t y l  c h l o r i d e  to  g i v e  v e r y  h y g r o s c o p i c  c h l o r i d e s ,  

w h i c h  w e r e  t h e r e f o r e  c o n v e r t e d  to t he  m o r e  s t a b l e  

i o d i d e s ,  w h i c h  w e r e  i n d i v i d u a l  c o m p o u n d s .  H e a t i n g  

w i t h  a n h y d r i d e s  of  c a r b o x y l i c  a c i d s  c o n v e r t e d  t h e m  to 

the  c o r r e s p o n d i n g  a c y l  d e r i v a t i v e s  XVI I  a n d  XVII I .  T h e  

I l l  s p e c t r a  of  c o m p o u n d s  XIV and  X V  h a d  b a n d s  a t  

2 4 1 5 - 2 4 3 0  c m  -1 b e l o n g i n g  to  t he  SH v a l e n c e ,  and  NH 
a b s o r p t i o n  b a n d s  w e r e  l a c k i n g .  T o  f i n a l l y  s e t t l e  t he  

q u e s t i o n  of w h e t h e r  r e a c t i o n  p r o c e e d s  a c c o r d i n g  to 

e q u a t i o n  A o r  e q u a t i o n  B, d i m e t h i n e m e r o c y a n i n e  d y e s  

w e r e  p r e p a r e d  f r o m  t h e s e  s a l t s .  As  it  w a s  found  t h a t  

t he  p r e s e n c e  of m e r c a p t o  g r o u p s  g r e a t l y  d e c r e a s e s  

s o l u b i l i t y  of the  d y e s  in e t h a n o l ,  t he  s a m e  s a l t s  o b -  

t a i n e d  f r o m  XII  and  XIII  b o t h  w i t h  a f r e e  m e r e a p t o  

g r o u p  and  w i t h  an a e e t y l a t e d  one ,  w e r e  c a u s e d  to c o n -  

d e n s e  w i t h  3 - c a r b a l k o x y a m y l - 5 - a c e t a n i l i n o m e t h y l e n e -  

r h o d a n i n e s  [10 b 
In e t h a n o l  s o l u t i o n ,  a l l t h e  m e r o c y a n i n e s  s y n t h e s i z e d  

h a v e  a b s o r p t i o n  m a x i m a  at  5 2 6 - 5 2 7  n m ,  v e r y  c l o s e  to 

t he  a b s o r p t i o n  of an  e t h a n o l  s o l u t i o n  of a d i m e t h i n e m e -  

r o c y a n i n e w i t h  an  N - e t h y l b e n z t h i a z o l e  g r o u p  (524 r im) 
[11], w h i l e  d i m e t h i n e m e r o c y a n i n e s  w i t h  an  N - e t h y l a z o  

line group have an absorption maximum at 482 nm [12], 
and those with an N-ethylthiazine group, one at 495 nm 
[13]. Thus the reactions of XII and XIII with acetyl 
chloride proceeded according to equation A, to give 
salts XIV and XV. Treatment of aeetyl derivatives XVII 
and XVIII with acetic anhydride in the presence of tri- 
ethylamine gave 2- acetylmethylene-3- (w- acetylmereap- 
toethyl)propylbenzthiazolines (XIX and XX). 

E X P E R I M E N T A L  

The IR spectra of the compounds were determined by V. S. Troitska 
and N. D. Solokhina, with a UR-10 instrument, using NaC1 and KBr 
prisms, and thin layers for observation. 

N-(B-Mercaptoethyl)benzthtazol-2-one (IV). A solution of 5.5 g 
(24 raM) I in 50 ml water was heated for 18 hr at 100 ~ C in a sealed 
tube. The solid was filtered off, yield 2.5 g (60%), mp 48~ ~ C (ex 
aqueous EtOH). Found: C 51.39; 51.15; H 4.30; 4.30; N 6.67; 6.72; 
S 30.31; 30.34%, calculated for CgHgNOS2: C 51.18; H 4.27; N 6.64; 
S 30.33O/o. 

N-(y-Mereaptopropyl)benzthiazol-2-one (V). A solution of 11 g 
(45 mM) II in 30 ml water was heated for 12 hr at 150~ ~ C in a 
sealed tube. The oil was extracted with CHCls, the extract dried over 
MgSO4, the solvent taken off, and the residue vacuum distilled, to 
give 7.2 g (73%) compound bp 165~ ~ C (1 ram), n}~ 1.6361. Found: 
C 53.61; 53.35; H 4.76; 4.99; N 6.59; 6.75; S 28.58; 28.84~ calcu- 
lated for C10HIlNOS2: C 53.33; H 4.89; N 6.22; S 28.44%. 

[$-(Benzthiazol-~-on-a-yl)ethyl]disulflde (VI). a) 10 mt 10% H~0 a 
was added to a solution of 1.5 g (6.5 raM) IV in 300 ml EtOH, and the 
whole left overnight at room temperature. The precipitate was filtered 
off, and washed with water, yield 0.9 g (60%) disulfide, mp 125~ ~ 
C (ex n-PrOH). Found: N 6.52; 6.76; S 30.20; 30.27o]o, calculated for 
CtsH~6NzOzSr N 6.66; 8 30.48%. 

b) 20 g (85 raM) I was dissolved in 200 ml water, and 12.2 ml 28% 
NaOH solution added dropwise with stirring. A bulky precipitate sepa- 
rated immediately. This was filtered off and washed with water, yield 
12.6 g (70~ VI, mp 125.5~ ~ C (ex n-PrOH). Undepressed mixed 
mp with a specimen prepared as described above. 

[y-Benzthiazol-2-on-3-yl)propyl]disulflde (VII). a) Prepared simi- 
larly to the above, using 2.85 g (12.5 mM) IV and 18 ml 10% H202, 
yield 1.3 g (45~ disulfide mp 93~ ~ C (ex EtOH). Found: C 53.31; 
53.16; H 4.35; 4.42; N 6.41; 6.44; S 28.36; 28.49%, calculated for 
C~oHzoN202S4: C 53.57; H 4.47; N 6.25; S 28.57%. 

b) 3 g (12.3 raM) II was dissolved in 125 ml water, and 3 ml 17% 
NaOH solution added dropwise, with stirring. Yield 1.15 g (40%) mp 
90~ ~ C (ex EtOH). Undepressed mixed mp with a specimen prepared 
as above. 

[13-(2-1minobenzthlazolon-3-yl)ethyl]disulflde (VIII). 45 ml con- 
centrated ammonia solution was added in portions, with shaking, to a 
solution of 1 g (4.3 mM) I in 100 ml EtOH, until a slight turbidity ap- 
peared. The mixture was then left for about 12 hr, when a precipitate 
formed. A further 35 ml concentrated ammonia solution was added to 
the solution, and the whole left for about 12 hr. The precipitate was 
filtered off and washed with EtOH, yield 0,5 g (55%), mp 163~ ~ 
C (ex EtOH). Found:N 13.76; 13.48; S 30.47; 30.68%, calculated for 
ClSHlsN4S4: N 13.39; S 30.63qa 

[y-(2-1mino-benzthiazolon-3-yl)propyl]disulflde (IX). Prepared 
similarly to VIII, from 1 g II, after 3 -4  days standing at room tem- 
perature, yield %7 g (63%), mp 107~ ~ C (ex toluene). Found: 
N 12.37; 12.45; S 28.90; 28.78~ calculated for C20IrI2zN4S4: N 12.55; 
S 28.70% 

N-(~-Mercaptoethyl)benzthiazol-2-one azine (X). 5 g (0.1 mole) 
80% Hydrazine hydrate was added dropwise, with stirring, to a solution 
of 11.5 g (0.05 mole) I in 150 ml water. A white precipitate immedi- 
ately formed and was filtered off. The solid liquified on the filter to 
a viscous oil (9.1 g) which was crystallized from CHC13. Found: N 13.44; 
13.51; S 30.60; 30.58%, calculated for CtsHI~N4S4: N 13.46; S 30.77%. 
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N-(Z-Mercaptopropyl)benzthiazol-2-one aztne (Xl). Prepared s imi-  
larly to X, from 6,05 g (0.025 mole) II, giving 6 g oily material  which 
solidified on boiling with benzene, yield 2 g (36%), mp 188~ C 
(ex benzene). Found: N 12.61; 12.51; S 28.26; 28.23~ calculated for 
C20H22N4S4: N 12.68; S 28.83~ 

o-(~-Meroaptoethyiamtno)thtophenol (XII). A solution of 25.2 g 
(0.45 mole) KOH in 75 ml  EtOH was added to a suspension of 11.5 g 
(0.05 mole) I in 50 m1 EtOH. The mixture was refluxed for 1 hr, 
cooled, the inorganic salts filtered off, and washed on the filter with 
10 ml EtOH. The EtOH was distilled off, the residue dissolved in 25 
ml water, and neutralized with cone HC1, with cooling. The oil 
thrown out was extracted with benzene, the benzene solution dried 
over MgSO o the solvent distilled off, and the residue distilled, to give 
4.7 g (50%) yellow oil, bp 152~ ~ C (2 mm). Found: N 7.53; 7.59; 
S 34.60; 34.31%, calculated for CsHnNS2: N 7.56; S 34.59%0. 

o-(y-Mercaptopropylamlno)thiophenol (XIII). Prepared similarly to 
XII, from 12.5 g II, yield 5.1 g (52%), yellowish oil, bp 158~176 
(2 ram). Found: N 7.27; 7.16%, calculated for C�HlsNS2: N 7.06% 

N-(~-Mercaptoethyl) -2-methylbenzthiazol ium iodide (XIV). A 
solution of 1.6 g (0.02 mole) acetyl chloride in 5 ml  benzene was 
added to a solution of 3.7 g (0.02 mole) XII in 5 ml benzene. The mix-  
ture evolved much heat, and suddenly an oil came out. After cooling 
the benzene was poured off, the oil washed with 10 ml dry acetone. 
and dissolved in 10 ml water. 3.5 g KI in 3 ml water was added to the 
aqueous solution, and the precipitate formed filtered off, then washed 
with water and acetone. Yield 4.85 g (64.5%), mp 188~ ~ C (ex 
EtOH). Found: N 4.31; 4.37; S 19.21; 19.20; I 37.36; 37.5O% calcu-  
lated for CIoHt2INS~: N 4.15; S 18.95; I 37.609. 

N-(y-Mercaptopropyl)-2-methylbenzthiazol ium iodide (XV). Pre- 
pared similarly to XIV using 4 g (0.02 mole) XIII. Yield 5.15 g (59%), 
mp 168~ ~ C (ex EtOH). Found: N 4.24; 4.04; S 18.36; 18.37; I 
35.92; 35.98%, calculated for CuHI4INS2: N 3.93; S 18.25; I 36.12%. 

N-(~-Aoetylmereaptoethyl) -2-methylbenzthiazol ium iodide (XVII). 
A suspension of 1 g XIV in 5 ml AceO was heated for 1 hr at 100 ~ C. 
The crystals were filtered off, then washed with EtOH and ether. Yield 
0.93 g (83%), mp 199~ ~ C (ex EtOH). Found: N 3.69; 3.87%, cal-  
culated for ClzHI~INOSz: N 3.69% 

N-(B-Aeetylmercaptopropyl)-2-methylbenzthiazol ium iodide (XVIII). 
Prepared similarly to XVII, from I g XV, yield 0.7 g (62%), mp 154 ~  
155 ~ C (ex EtOH). Found: N 3.73; 3.72%, calculated for CIsHIslNOS2: 
N 3.58%. 

N-(~-Propionylmercaptoethyl)-2-methylbenzthiazol lum iodide. A 
suspension of 1 g XIV in 5 ml  propionic anhydride was heated for 1 hr 
at 100 ~ C. Yield 0.7 g (62%), mp 105~ ~ C (ex EtOH). Found: N 
3.56; 3.57%, calculated for CIsHI6INOSs: N 3.58%. 

N-( 7.Propionylmereaptopropyl)-2-methylbenzthiazolium iodide. 

Prepared similarly to the above, from 0.5 g XV, yield 0.36 g (62%), 
mp 144~ C (ex EtOH). Found: N 3.52; 3.50%, calculated for 

C14HIslNOS2: N 3.45%. 
2-Acety lmethylene-a-aee ty lmereaptoe thylbenzth iazol ine  (XlX). A 

mixture of 1.25 g (5 raM) XVII, 4 mI Ac20, and 0.7 ml Et3N was heated 
on a s team bath for 2 hr. The solvent was taken off, 2.6 ml dil HCI 
(1:4) added to the residue, the solid fikered off, washed with 7 ml  of 
the same acid (1:4), then with 2 ml  water, and suspended in 7 ml water. 
A solution of NaHCO s was added to the suspension unit1 it was slightly 
alkaline. The solid was filtered off, and washed with water, yield 0.85 
g (58.6%), mp 211~ ~ C. (The product was purified by chromate-  
graphing in benzene on alumina.  ) Yield 0.6 g, mp 213~ ~ C. Found: 

N 4.75; 4.83% calculated for C13HtsNO282: N 4.97% 
2-Aee ty lmethy lene-  3-acetylmercaptopropylbenzthiazol tne (XX). 

This was prepared similarly to XIX, yield 55.1%, mp 109~ ~ C (after 
chromatographing on alumina).  Found: N 4.50; 4.45%, calculated for 

Ct~HITNOsSz: N 4.55%. 
3-(s  -Carbe thoxyamyl ) -5 - (3 ' -mer  captopropylbenzthiazolinyliden- 

2 ' -e thyl idene) th tazol id tn-2- th ton-4-one .  0.14 ml EtsN was added to a 

warm solution of 0.35 g (1 mM) XV and 0.4 g (1 mM) 3-(w-carbetho- 
xyamyl)-5-acetani l inomethylenerhodanine (XXI) in 20 ml absolute 
EtOH, the mixture heated on a steam bath for 1 hr, the products left 
overnight, and the dye filtered off and washed with EtOH. Yield 0.25 
g (50%) substance mp 85~ C, from which was obtained 0.2 g pure 
dye mp 93~ ~ C (ex EtOH). Absorption m a x i m u m  of an EtOH solu- 
tion at 527 nm. Found: N 5.71; 5.81%, calculated for C23H2sN203S4: 
N 5.63%0. 

3-(8- Carbisopropyloxyamyl)-5 -(3 ' -mercaptoethylbenzthiazol lnyl i -  
dene-2'-ethylldene)thiazolidin-~-thlone-4-one. Prepared similarly 
from XlV and 3-(e-carbisopropyloxyamyl)-5-aeetanilinomethylene- 
rhodanine (XXII). Yield of pure dye 18%, mp 131~ ~ C (ex EtOH). 
Absorption m a x i m u m  of an EtOH solution at 527 nm. Found: N 5.72; 
5.77%, calculated for C~�H28N2OaS 4 : N 5.63%. 

8-(~-CarbtsoNopyloxyamyl)-5 - (3 ' -acetylmereaptoethylbenzthi-  
azol inyl tdene-2 ' -e thyl idene) thlazol idin-g- thion-4-one.  Prepared simi- 
larly from XIX and XXII, yield 9.38 g dye mp 126~ ~ C (ex gtOH). 
Absorption max imum of EtOH solution at 526 nm. Found: N 5.03; 
4.99% calculated for C2SI-I30NsO4S4: N 5.185. 

3-(s-Carbethoxyamyl)-5-(S ' -acetylmercaptopropylbenzthiazol i -  
nyl iden-2 ' -e thyl ldene) thiazol ld tn-2- th ion-4-one.  Prepared similarly 
from XX and XXI, yield 88.8%, mp 109~ ~ C (ex EtOH). Absorption 
max imum of an EtOH solution at 527 nm. Found: N 5.26; 5.16%, cal-  
culated for C2gHsoN204S4: N 5.18%, 
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